Photoelectric seven-color photometry in the Vilnius medium-band system has been obtained for 374 stars in four MEGA proper-motion fields, KA112, KA 113, KA118 and KA119, each of about 1.4 square degree size, near the North Galactic Pole. The catalog of observations is complete down to nearly V= 13.0 mag, except for the one field, KA 118, for which the completeness is achieved down to only F= 12.5 mag.
INTRODUCTION
The MEGA program (Einasto et al. 1985) of studying the Galactic structure along the main meridian of the Galaxy (i.e. along the plane crossing the Galactic center, the Sun and the Galactic poles) includes 64 proper-motion fields, each of about 1.4 square degree size, taken with the long-focus astrograph in Kiev (47 fields; Kharchenko 1983 ) and with the Tautenburg Schmidt telescope (17 fields; Schilbach 1988) . A catalog of absolute proper motions determined with respect to galaxies for more than 14000 stars down to B= 15.5 mag in 47 Kiev fields has been published by Kharchenko (1987) . In the same 47 fields, photoelectric UBVR photometry has been obtained for about 1000 standard stars down to F=15mag (Andruk et al. 1995) for the purpose of reducing the photographic magnitudes. For a few of the fields, objective-prism spectra taken from the Abastumani Observatory, Georgia, are available for stars down to 11 mag, by means of which spectral classifications have been made in terms of My and [Fe/H] (Shvelidze 1999 ). An earlier Abastumani objective-prism survey of the fields near the North Galactic Pole was confined to deriving the spectral types only (Tchipashvili 1973) . Some of the results obtained through the star counts and kinematic studies in a few of the MEGA fields have been published by Kharchenko et al. (1994) and Kharchenko & Schilbach (1996) .
The photometric part of the MEGA program is aimed at investigating stellar populations by means of seven-color Vilnius photometry and concentrates on stars of intermediate faintness (V< 13 mag) in several fields at high galactic latitudes. It is planned to differentiate stars of various population groups and to determine their distribution in terms of metallicity and kinematics. Some years ago Vilnius photometry obtained from the Maidanak Observatory, Uzbekistan, was published for 203 stars in three Kiev fields (hereafter KA fields), KA 159, KA 161 and KA205, near the South Galactic Pole (Bartasiute 1994) . Later on, seven-color data were obtained for one more field near the SGP, KA 10, and will be published shortly.
In the vicinity of the North Galactic Pole (NGP), observations of 193 stars in the fields KA 112, KA 113 and KA 119 were performed from Maidanak during April-May 1983 and February 1985 and are published by Bartasiute (1984 Bartasiute ( , 1986 . However, many of the entries were single measures, especially for the latter two fields, and many were made in marginal photometric weather conditions. For 125 of these stars, photoelectric radial velocity measures were also obtained (Rastorgouev et al. 1990 , Bartasiute et al. 1993 ). An observing program to remedy the deficiency of radial velocity measures in KA fields is currently under way.
Continuing our observational program on the MEGA fields we collected in 1991-1998 new photometric data on most of the observed and additional 123 stars in the above mentioned fields near the NGP, plus for one more field, KA 118, in the same sky region. We present in this paper the results of all our observations in the four fields, thus completing the overall program of Vilnius photometry in the vicinity
In the following section we give an outline of our observing and reduction procedures. The catalog of Vilnius photometry is presented in Section 3, together with the identification charts. A brief discussion of the completeness and accuracy of the catalog is given in Section 4.
OBSERVATIONS
New photometric observations were obtained during four summer observing runs in 1991, 1992, 1995 and 1998 . During all these runs, the 1 meter reflector of the Institute of Theoretical Physics and Astronomy, Vilnius, located atop Maidanak mountain (2540 m altitude) in Uzbekistan was used, which since 1993 has come into Maidanak Observatory's possession. The four observing runs included a total of 143 nights, with observing hours only at the beginning of each night allocated for this program.
In all observing runs the same single-channel photometer was used, which operated with a multi-alkali photocathode photomultiplier of the type FEU-79. Only for the observing run of 1998 the photometer was slightly modified: its amplifying part was replaced by the new one containing a modern amplifier-discriminator of the type F 316 (Kalytis & Meistas 1995) . The Vilnius seven-color system was implemented with the standard UPXYZVSfilter set (see Straizys 1992 for a detailed description of the system). The diaphragm normally used had a diameter of 16".
In an effort to achieve an internal accuracy of each color of better than ± 0.02 mag, at least 5000 pulses were regularly collected through each of the seven filters. In the case of the faintest program stars however, long integration times were not always helpful because of the effects of atmospheric extinction variations, and, as a consequence, a lower accuracy of the measurements could be achieved.
The atmospheric extinction coefficients for every moment of observation were determined using both a modified Nikonov's (1976) method (see Zdanavicius 1996) and a differential method based on a near-by extinction star. For this purpose, nightly observations of an extinction star were carried out at 1-1.5 hour intervals. During first three observing runs, HD 126029 (7=8.13, G1V) lying in the same sky region was used as an extinction star, while in 1998 another extinction star, HD 159063 (7=6.98, GOV), was used.
To determine the transformations of the instrumental magnitudes and colors to the standard Vilnius system, a set of 33 bright stars in the Cygnus Standard Region (Zdanavicius & Cerniene 1985) , which cover nearly the whole color range, was observed during each of the observing runs. In addition to this set of relatively bright (5-7 mag) standards, a number of fainter stars with well-determined magnitudes V on either the Vilnius or UB V system was observed in order to extend the V transformation base down to 13 mag. (The magnitudes V of the Vilnius system are very close to those of the UBV system.) The transformation from the instrumental to the standard system appeared to be linear within 0.01 mag for all of the color indices, except for U-P and P-X. Consequently, the U-P and P-X transformations were performed separately for stars in different spectral ranges. In transformation of V, the equation involved only a zero-point difference between the instrumental and standard magnitudes, implying, therefore, a strict linearity over the entire range of magnitudes.
The observing and reduction procedures were essentially the same for all observing runs. Apart from commonly used techniques, the reduction steps involved also the subtraction of temperature effects on the transmittance of the glass filters, as recommended by Sperauskas (1974) and Sperauskas & Kalytis (1974) . The dependence of atmospheric extinction coefficients on spectral type, luminosity and interstellar reddening (see Zdanavicius 1975) was also taken into account.
During these four observing runs a total of 658 single measurements for 360 stars has been obtained, doubling our first observational material (Bartasiute 1984 (Bartasiute , 1986 and extending it to fainter magnitudes. No hint of a systematic difference was found between the results of different observing runs.
• • (2000) 5 (2000) V U-P P-X X-Y K-Z Z-V V-S n 
THE CATALOG
In the present catalog of observations, the new data have been combined with our previously published photometry (Bartasiute 1984 (Bartasiute , 1986 . The reasons were that for nearly all of the stars observed earlier in the fields KA112, KA113 and KA119 additional measurements have been obtained, and that we used in our former papers the identification numbers referring to the first version of the Kiev catalog of proper motions (Kharchenko 1980) , which are different from those in the final version of the Kiev catalog (Kharchenko 1987) used in the present paper.
The catalog of photometry is presented in Tables 1-4 and includes identifiers (BD number if any and the number referring to the original list of each field as given in the Kharchenko (1987) catalog), the equatorial coordinates (2000), the magnitude Vand color indices of the Vilnius system and the number of observations. For a few of the stars missing from the Kharchenko (1987) catalog, other identifications are given.
Finding charts for the observed stars in the four Kiev proper motion fields, ICA 112, KA 113, KA 118 and KA 119, are provided in Figs. 1-4 . In the following section we give some statistics on the observations of the program stars. 
ANALYSIS AND DISCUSSION
The catalog of observations contains a total of 374 stars. The numbers of stars measured in each of the four fields are 110, 95, 58 and 111 in KA 112, KA 113, KA 118 and KA 119, respectively. These numbers represent fully the Kharchenko's (1987) catalog stars down to B-13.6 mag, with the exception of the field KA 118, for which our observations were obviously less complete.
To check the completeness of the catalog of observations we compare in Fig. 5 the distributions of the total number of stars brighter than or equal to a given magnitude per square degree, N{ V), observed in each of the four fields. The total integrated star counts at the NGP from the Weistrop catalog (Bahcall & Soneira 1981) are also shown for comparison. The inspection of the figure reveals that our catalog of observations in the fields KA 112, KA 113 and KA 119 is complete down to nearly V = 13.0 mag. However, the sample of 58 stars measured in KA 118 is evidently complete only about 60 per cent at this magnitude. The catalog of observations in KA118 can be considered to be complete down to V= 12.5 mag.
In the catalog, magnitudes and colors for each star are derived separately and averaged over all six observing runs, producing an internal error estimate based upon the dispersion in the multiple observations. Each star was observed on average three times. Rather than to give the errors for each star, we present in Table 5 where (xj -x) is the difference between the individual measurement and the mean value given in the catalog; n is the overall number of observations per star; N is the number of stars in the catalog for a given magnitude interval. Then, the error in a mean value of the magnitude V and colors of the photoelectric catalog can be calculated as
e = ±
The errors e are given in Table 5 . , and N is the number of stars in a given V range.
As can be seen from the table, the average standard error grows constantly with the magnitude. For V and color indices X-Y, Y-Z, Z-V and V-S the typical uncertainty remains within ±0.02 mag over the entire range of magnitudes. The remaining two color indices, U-P and P-X, show the same pattern down to about 12.5 and 13.0 mag, respectively, whereas at the fainter end (near 14 mag) the errors reach ±0.03 and even ±0.04 (in U-P) .
The results of three-dimensional photometric classification of the observed stars and analysis of the data in terms of spectral types, interstellar extinction, metallicities and space motions will appear in a forthcoming paper in this series.
